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Abstract: The most recent boom in fossil fuel extraction is noteworthy through its extensive use of advanced
technologies called hydraulic fracturing and horizontal drilling. The papers in this issue demonstrate the role that
regional science can and should play in guiding policy, usefully complementing research from physical science and
engineering disciplines that focuses on the important geological and environmental consequences of shale energy
production. Furthermore, we underscore the need for expanding the traditional regional science focus in policy
discussions pertaining to shale energy.
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The popular press repeatedly reports that the United States (U.S.) is in a resource
extraction boom, placing particular emphasis on benefits such as job creation and progress
toward energy independence. Continuous fossil fuel extraction has in fact occurred in the U.S.
for centuries; what makes this most recent boom noteworthy is the extensive use of advanced
technologies called hydraulic fracturing and horizontal drilling. Although these technologies are
not new, they have recently initiated the rapid production of so-called unconventional deposits of
oil and gas in locations with little or no recent presence of the oil and/or gas industry, namely
shale formations. Hydraulic fracturing—fracking—is geographically dispersed in as many as 37
states in the U.S., in part because the lower 48 states have abundant shale deposits containing
vast natural gas resources. Known as “sweet spots” or “hot spots,” the current sites with
intensive drilling appear to have been chosen for the magnitude of profitable oil and gas deposits,
which, in the absence of consistent policies regulating or prohibiting extraction, may be located
in rural, suburban, or even urban areas. It should not be surprising that in 2011-12, there were
158 bills proposed in 26 states that address various aspects of shale oil and/or gas extraction
(Pless, 2012). The subject of proposed legislation suggests present concerns of policymakers
and citizen groups, such as: disclosure of the chemicals used in hydraulic fracturing, water
protection, severance taxes, moratoria, and need for further study.
Hydraulic fracturing and horizontal drilling, along with oil and gas prices, are essential
determinants in unconventional shale plays. Horizontal drilling allows for greater recovery of a
resource from a single well; the lateral legs of the well can extend up to 5,000 feet from the
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vertical well. Hydraulic fracturing involves perforating the stages of the lateral legs of the well
casing with a string of small-scale explosives. Afterwards, a high-pressure injection of a mix of
water, sand, and chemicals creates fractures in the earth through which oil and gas can flow for
extraction. Each well requires millions of gallons of water. Each well produces oil and/or gas,
often transported by truck to pipelines or rail.1 Under the Energy Policy Act of 2005, hydraulic
fracturing was excluded from the Safe Drinking Water Act, except when diesel fuel is used in the
fracking process.
The purpose of the set of articles in this issue is to demonstrate how regional science can
be useful to public policymaking in locations undergoing shale energy development. As Lahr
(2009) points out in “Regional Science, Regional Scientists, and State Policy,” our theories and
methods at the state level “may be the only geographically relevant work pertinent to [state
policymakers’] current interests.” In addition, each of the last three Southern Regional Science
Association’s Presidential Addresses (Connaughton, 2010; Jackson, 2011; and Woodward, 2012)
has emphasized the opportunities and responsibilities of regional scientists to focus their research
efforts on policy-relevant issues and to contribute to the decision making process. White’s
Fellow’s Address, appearing in this issue, makes a clear call for high quality, independent, and
policy relevant research on shale energy production and public policy. The papers in this issue
demonstrate the role that regional science can and should play in guiding policy, usefully
complementing research from physical science and engineering disciplines that focuses on the
important geological and environmental consequences of shale energy production. Furthermore,
we underscore the need for expanding the traditional regional science focus in policy discussions
pertaining to shale energy.
Since the 1994 National Academy of Science publication of “Science Priorities for
Human Dimensions of Global Change” (Committee on the Human Dimensions of Global
Change, 1994) and the National Science Foundation and National Research Council’s Grand
Challenges initiatives of the late 1990s, a comprehensive approach to interdisciplinary research
has been increasingly emphasized and in many cases required for large scale competitive
research funding. The linkages among technology, economy, environment, the law, and health
are intuitively obvious; however, comprehensive approaches to modeling and quantifying these
linkages remain in their early stages, presenting both research challenges and funding
opportunities. The interdisciplinary approach of regional science, with its explicit
acknowledgement and treatment of spatial relationships, and its recognition of the important
roles of local and regional processes to socioeconomic health and performance, makes regional
scientists ideally suited to contribute to public policy debates in the technology–economy–
environmental nexus. Prudham (2002, p. 172), for example, notes that geography and regional
analysis remain central to issues surrounding human-environment interactions and that “regional
science can make important contributions in confronting the interrelationships of social and
environmental transformations.” Batabyal and Nijkamp (2004) also called for regional scientists
to continue their interdisciplinary research endeavors of human-environment interactions and
increase collaboration with other natural science and social science disciplines.
Estimates of the impact on local economies, especially job creation associated with shale
energy extraction, are often reported in the popular press, many of which can be traced to
industry-funded research. The academic community, including regional scientists, has begun to
1
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respond with independent research on the impact of shale energy production on jobs and incomes
(Weinstein and Partridge, 2011; Kelsey, Shields, Ladlee, Ward 2011; Farren, Weinstein, and
Partridge, 2012; Partridge and Weinstein, 2012). In addition to these economic impacts of shale
energy extraction, there are many other possibilities, including impacts on air and water quality,
housing values, transportation and regional trade networks, and even implications for
international trade. Many disciplines are currently contributing to the body of knowledge
associated with shale energy production. For example, legal scholars are discovering that current
regulatory frameworks are not well suited to addressing the issues associated with hydraulic
fracturing (Wiseman, 2009, 2010; Collins, 2010; Wiseman and Gradijan, 2011). Environmental
scientists are studying the natural resource implications of increased shale gas development
(Rahm and Riha, 2011). Still others are doing work on the broader environmental impacts of
shale gas extraction (Currie and Stelle, 2010; Kargbo et al., 2010; Jiang et al., 2011).
The integration of geologists, ecologists, environmental scientists, industry experts,
engineers, and legal professionals into the regional science scholarly community has the
potential to improve our modeling approaches, increase the depth and applicability of the field,
and allow us to contribute more effectively to public policy discussions. It is very clear to us at
this time that shale energy production is a potent example demonstrating that spatial differences
related to geography, geology, hydrology, and community require different policy approaches. If
regional scientists do not collaborate with these other groups, we are likely to lose our place at
the policy table.
Until these more complex linkages are developed, regional scientists have at their
disposal a general suite of tools that can be effectively used across a broad spectrum of research
areas including rural and regional development, labor markets, housing markets, local public
finance, migration, Dutch Disease, and the natural resource curse. We briefly review a general
selection of economic impact and econometric analysis tools and suggest their possible role in
analyzing issues related to shale energy development.
Economic impact analysis can play a role in local and regional planning and in workforce
development. Input-output models represent one of the many impact analysis tools that can be
used for process based analyses through analyses of the macroeconomy. Input-output (I-O)
process models (e.g., Lin and Polenske, 1998; Polenske and McMichael, 2002) provide ways of
collecting, compiling, and ultimately embedding the cost structure or production function
associated with a new or emerging industry Such models enable representation of new
technologies, such as hydraulic fracturing, in regional and national accounts, as well as for other
uses like impact analyses.
Using methods like structural decomposition analysis, I-O tables can be compared over
time to examine and evaluate proximate causes of structural changes in the mode of shift-share
analysis. In this way, I-O models can be used to examine the economic effects of the Marcellus
Shale and Bakken Shale plays. Structural decomposition techniques in tandem with I-O models
can also be used to compare similar economies with and without shale energy extraction in a
cross-sectional manner.
The same technology-augmented I-O frameworks that support I-O process models and
structural decomposition analyses can be extended to form the foundations for impact analyses
based on social accounting matrices (SAM) and for policy and sensitivity analyses using
computable general equilibrium (CGE) models that build upon and extend SAMs. Additionally,
© Southern Regional Science Association 2013.
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where life-cycle analyses (LCA) are undertaken by engineers or environmental scientists,
methods have been developed for establishing explicit and formal linkages between LCA and IO analyses (Cooper, Jackson, and Leigh, 2008, 2012).
However, as Partridge and Weinstein point out, authors of “an impact study should tell
how many jobs are supported, not created by the extractive industry.” They point out that
producing more natural gas can mean less coal production and argue that new natural gas jobs
might come at a cost of coal jobs in some locations. There are also known drawbacks to some
impact analyses that have not been carefully formulated or carried out including the omission of
displacement effects, price effects, and the effects of new development crowding out other
investment opportunities. Because regional scientists typically work across disciplines, they tend
to take views of regional development processes that are broader and more holistic than those of
others who work within a single discipline. That is, as a group, regional scientists should be more
alert to multidimensional considerations.
Econometric methods represent another general set of tools that regional scientists can
use to analyze shale energy development. Isard et al. (1998, p. 135) note that “[e]conometric
methods are among the most important general-purpose tools available for the analysis of
regional phenomena.” These tools can also be applied to an extremely diverse range of problem
domains from the micro to macro levels and have been used by regional scientists to model,
understand, and forecast aspects of regional economies for decades.
Partridge and Weinstein (2012) mention three econometric methods in general that might
be used by regional scientists to analyze shale energy development: matching, two stage least
squares, and difference in difference methods. They offer these methods as possible solutions to
difficulties such as the need to establish a counterfactual to shale development; the fact that shale
development might be endogenous in the sense that places that accept drilling are different than
other places; and, measuring the effect on the change in employment or income based on the
change in the level of shale development, respectively.
These are only a few of the ways in which econometric methods could be applied to shale
energy production. There are many additional relationships to model or understand, and these
tools offer a range of solutions. Regional scientists are also skilled in applying a spatial
dimension to econometric methods, i.e., spatial econometric methods (see LeSage and Pace,
2009). Spatial econometrics might be an ideal tool for analyzing aspects of economic
development, especially given the spatial dimension of shale oil and gas deposits.
The regional science tools described above are a small sample of those available. Costbenefit analysis, contingent valuation and revealed preference methods, analysis of land use
change, methods related to migration and local labor markets, and spatial interaction models are
examples of some of the others likely to play important roles in the analysis of shale energy
development. Some of these methods and topics are prominent in the papers in this issue. Each
of the papers contains a useful literature review containing background information on the
methods used and promotes future research on the topic. The papers are arranged as follows.
Nancy White’s Fellows Address starts out the issue by laying out stories of two shale
plays: the Bakken Shale in North Dakota and the Marcellus Shale in Pennsylvania. In the
summer of 2012, North Dakota rose to second place, behind Texas, in U.S. domestic crude oil
production. North Dakota is both an agricultural and energy-producing state, with coal, oil, wind,
and natural gas resources. The popular press stories that White emphasizes illustrate the
© Southern Regional Science Association 2013.
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challenges of meeting labor and housing demands when the scale of a resource boom
overwhelms the ability of a somewhat isolated location to satisfy those demands. Furthermore,
these two shale plays show how people and places are linked. For small towns such as Williston,
North Dakota, a center of much Bakken activity, the local economic development question is one
of sustainability. As Kraybill and Kilkenny (2003) point out, the effects of a group (such as outmigration of long-time residents in response to changes in quality of life) on a single individual
is much larger than in an urban area. The chief concern for policymakers in North Dakota is how
simultaneously to meet the current needs of its citizens and the industry while planning for a
sustainable future that includes economic diversity beyond energy and agriculture. Economic
development outcomes are a result of careful planning and fiscal responsibility in the present.
Following White’s piece, Steven Deller and Andrew Schreiber show the potential
consequences to communities that provide materials used in hydraulic fracturing. They expand
the classic Carlino-Mills model to analyze the relationship between non-oil and gas extraction,
including silicon sand used in hydraulic fracturing, and economic growth in nonmetropolitan
U.S. counties from the period 2000-2007. The approach employed by these authors determines
whether shale-related, non-oil and gas production influences population, employment, and
income growth. Their work suggests a relationship only between income growth and non-oil and
gas extraction.
That is followed up by Stratford Douglas and Annie Walker’s paper entitled “Sample
Selection in Appalachian Research,” which provides future researchers, especially those
analyzing the impacts of the Marcellus Shale, with an approach to sample selection issues and
the natural resource curse. The importance of sample selection in studies of the natural resource
curse within a country is made clear when the authors state: “[I]f regions are thought of as
experimental subjects receiving a random treatment of resource endowments, the experiment will
more reliably detect the treatment effect if the subjects are otherwise homogenous.” The sampleselection algorithm that the authors develop to identify the counties that belong to the
Appalachian region is based on three criteria: topography, contiguity, and prevalence of slavery
in the 1860 census. They then demonstrate the advantages, in terms of noise and bias, of their
method of sample selection by using it to select samples for a set of county-level panel data
regressions on per capita income growth and coal extraction.
Real estate valuation and shale energy extraction is the subject of the paper by Clifford
Lipscomb, Yongsheng Wang, and Sarah Kilpatrick. The contribution of their article to the
present issue is threefold. First, the authors discuss the legal relationship between property value
and the property owner’s shale gas rights. Lipscomb, Wang, and Kilpatrick then introduce the
concepts of mortgageability and insurance, along with legal and regulatory changes to the
discussion of real estate valuation and hydraulic fracturing, with a focus on Pennsylvania’s Act
13. Future researchers might benefit from the authors’ discussion of the possible link between
scientific and public health information and the role of this information in real estate market
transactions. The authors provide insights into why contingent valuation methods might be more
efficacious than revealed-preference methods (e.g., hedonic models) for analysis of shale energy
extraction and changes in real estate valuation.
Shale resource extraction is likely to drive energy production in the United States in the
future. The collection of papers in this issue reinforce the value of a regional science approach to
energy-based regional development, both reaffirming and expanding the potential contribution of
regional scientists to public policy.
© Southern Regional Science Association 2013.
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